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Now, a strong upward current of air is one of the most conspicuous features of the thunderstorm. It is always evident in the turbulent cauliflower heads of the cumulus cloud, the parent, presumably, of all thunderstorms. Besides, its interference is compelled by the occurrence of hail, a frequent thunderstorm phenomenon, whose formation requires the carrying of raindrops and the growing hailstones, repeatedly, to cold, and, therefore, high, altitudes. And, from the existence of hail, it is further inferred that an updraft of at least 8 meters per second must often occur within the body of the storm, since, as experiment shows,1 air of normal density must have, approximately, this upward velocity to support the larger drops, those of 4 mm. or more in diameter, and, because of its greater weight, even a stronger updraft to support the average hailstone.
Experiment also shows1 that raindrops, of whatever size, can not fall through air of normal density whose upward velocity is greater than about 8 meters per second, nor themselves fall with greater velocity through still air; that drops large enough, 4.5 mm. in diameter and up, if kept intact, to attain through the action of gravity a greater velocity than 8 meters per second with reference to the air, whether still or in motion, are so blown to pieces that the increased ratio, of supporting area to total mass, causes the resulting spray to be carried aloft, or, at least, left behind, together with, of course, all original smaller drops.
Above sea level this limiting velocity is greater.    It is given approx-
4 imately   by  equating  the  weight   of  the  drop   ^rzg(p — <r)   to   the
supporting force, /CTrrVy2, roughly, in which r is the radius of the drop p its density, a the density of the air, « the velocity in question, and g the gravitational acceleration. Hence the limiting velocity increases in practically the same ratio that the square root of the density of the air decreases. Thus, at an elevation of 3 kilometers above sea level, where the barometric pressure is about 520 mm. and the temperature, say, 15° C. lower than at the surface, the limiting velocity is approximately 9.4 meters per second, instead of 8, the value for normal density, or density at 0° C. and 760 mm. pressure. Clearly, then, the updrafts within a cumulus cloud, frequently, must be strong, and, therefore, break up, at about the same level, that of maximum rain accumulation, innumerable drops which, through coalescence, have grown beyond the critical size, and, thereby, according to Simpson's experiments, produce electrical separation within the cloud itself. Obviously, under the turmoil of a thunderstorm, such drops may be forced through the cycle of union (facilitated by any charges they may carry) and division, of coalescence and disruption, from one to many times, with the formation on each, at every disruption, again according to experiment, of a corre-1 LENARD, P., Met. Zeit., 21; 249, 1904.

